

























































Pl uchea indica根エキスが隔離飼育によって短縮した睡眠を回復きせること， Hunteriazeylanica葉エ
キスが睡眠増強（抑制性）と痘撃増強（興奮性）の相反する作用を持つこと，ならびに Pandanusodorus 
には血糖低下作用のあることを明らかにした。







1) Permanent Occlusion of Bilateral Internal Car-
otid Arteries Produces Cognitive Deficits in 
Two Learning Behavior Tasks 
We investigated the effects of permanent bilat-
eral occlusion of the internal carotid arteries 
(2ICAO) on the learning and memory performances 
in rats to evaluate the permanent 2ICAO rats as a 
model for vascular dementia (Fig. 1). The learning 
and memory performance was tested by s step 
through passive avoidance task and an 8-arm radial 
maze task. Permanent 2ICAO decreased cerebral 
blood flows in the cortex and hippocampus by 46. 3 
±3.3 and 21.1±4.6 %, respectively, when measured 
at 15 min after occlusion. In the passive avoidance 
task, the 2ICAO rats showed no impairment of 
learning or of memory retention when tested 1 h 
after learning trial, while they showed a shorter 
latency than sham operated rats when tested 24 h 
after learning trial. In the radial maze learning task, 
the non pretrained 2ICAO rats showed impairment. 
The pretrained 2ICAO rats had no deficit in the 
radial maze retention task but they showed impair-
ligated points 
Fig. 1 Schematic drawing of the surgical operation 
to ligate internal carotid artery. Arrows indicate the 
parts of ligation. AC : arcus aortae , CC : carotid 
canal ; CCA : common carotid art巴ry; ECA : exter” 
nal carotid artery ; ICA : internal carotid artery ; 
PP A : pterygo palatine artery. 
ed performance when a 3-min delay was interposed 
in the task (Fig. 2) These results suggest that per-













































sham群に比べて有意に多かった。 THA(0.1, 0.3 mg/ 
kg）は 2VO群のエラー数を有意に低下させたが， GIN
(2, 4 g/kg）に有意な作用は認められなかった。 4ー ア
ーム餌置き法では 2VO群のエラー数はsham群に比
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Fig. 2 The effect of permanent 2ICAO on the learn-
ing in an 8-arm radial maze task. The learning test 
were started 3 days after the operation. Each datum 
represents as白emean ± SEM. Open and closed 
circles represent the data observed from sham (n=7) 




























べて有意に多かった。 THA(0.3 mg/kg）は 2VO群の
作業記憶エラー数を有意に低下させたが，参照記憶エ
ラー数は改善しなかった。 2VO群の自発運動量は
sham群に比べて有意に多く， GIN(2, 4 g/kg）はこ
の増加した自発運動量を減少させる傾向を示した。
2VO群では特に大脳皮質，線条体及び海馬に細胞の萎
















































4 ) Effects of paeoniflorin and paeonifloin-related 
glycosides on scopolamine-induced disruption 
of radial maze performance in rats 
Effects of glycoside constituents of peony root, 
paeoniflorin, oxypaeoniflorin, benzoylpaeoniflorin 
and albiflorin, on scopolamine -induced spatial 
cognitive impairment were investigated using an 
eight-arms radial maze task in rats. Paeoniflorin 
(0.01-0.1 mg/kg，ρ.o.), oxypaeoniflorin (0.01 0.1 mg/ 
kg，ρ.o.) and benzoylpaeoniflorin ( 0.3-3 mg I kg, 
ρ.o.), constituent which have a cage-like skeleton 
with acetal and hemiketal structure, dose depen-
dently attenuated the scopolamine ( 0.3mg/kg, i.p.)-
induced decrease in the choice accuracy. The 
ameliorative effects of these constituents decreased 
at large doses. On the other hand, albiflorin (0.01 1 
mg/kg，ρ.o.), which has a lactone ring in the pinane 
skeleton, had no effect on the maze performance 
disrupted by scopolamine. These results suggest 
that not only paeoniflorin but also oxypaeoniflorin 
and benzoylpaeoniflorin ameliorate spatial 
cognitive impairment, and that a pinane skeleton 
including acetal and hemiketal structure may play 




















NMDA-but not AMPA receptor antagonists aug-
ment scopolamine-induced spatial cognitive deficit 
of rats in a radial maze task 
The effect of NMDA and AMP A receptor antago-
nists on a scopolamine-induced spatial cognitive 
deficit was investigated in rats using an 8-arm 
radial maze. The NMDA antagonists, MK801 and 
CGS19755, robustly augmented scopolamine-in-
duced deficits but had no effect on spatial cognition 
when administered alone. In contrast. augmentation 
of the scopolamine-induced deficits was not obser-
ved when the selective AMP A antagonist, YM90K, 
was administered with scopolamine. These results 
suggest that the NMDA but not Aお1PA subtypes of 
the ionotropic glutamate receptors play important 
roles in regulation of the central cholinergic func-
tion related to the spatial learning and memory 
processes. 
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2) Neurosteroidal modulation of social isolation-
induced decrease in pentobarbital sleep in mice 
Stressful manipulations are known to change the 
level of neurosteroids capable of interacting with 
GABAA receptor in the brain. To clarify the involve-
ment of these neurosteroids in social isolation stre回
induced decrease in pentobarbital sleep in mice, we 
examined the effects of 3β－hydroxy-5-pregnen-20 
one-3-sulfate (pregnenolone sulfate, PS), a ster-
oidal GABAA antagonist, and 3α，21-dihydroxy-5α 
-pregnan-20-one (allo-THDOC) and 3α，21 dihy-
droxy 5βpregnan-20-one (THDOC), positive al-
losteric modulators of the GABAA receptor, on the 
hypnotic activity of pentobarbital in socially iso-
lated mice. Pentobarbital (50 mg/kg, i.p.) -induced 
sleep was significantly shorter in isolated mice than 
in group housed mice and adrenalectomy had no 
effect on the decrease of pentobarbital sleep follow-
ing social isolation. PS (5-10 mg/kg, i.p. or 12 24 
nmol, i.c.v.) decreased pentobarbital sleep in group 
-housed mice in a dose-dependent manner without 
affecting the sleep in socially isolated mice (Fig. 3). 
In contrast, allo THDOC (14.9 37.4 nmol, i.c.v.) 
and THDOC (5-12.5 mg/kg, i.p. or 14.9-37.4 nmol, i.
c.v.) reversed the pentobarbital sleep decreased by 
social isolation to the level in group-housed mice 
(Fig. 3). These steroids had no effect on the 
pentobarbital sleep in group-housed mice. Such a 
reversing effect of THDOC in isolated mice was 
significantly blocked by PS (24 nmol, i.c.v.). More-
over, i.c.v. injection of yohimbine (30 nmol), meth-
oxamine (200 nmol) and CRF (2.1 nmoi) signifi目
cantly decreased pentobarbital sleep in group 
housed mice but not that in isolated mice. The 
effects of these drugs on pentobarbital sleep in 
group housed mice were significantly attenuated by 
THDOC (12.5 mg/kg, i.p.). These results suggest 
that changes in the level of neurosteroids with 
ability to modulate GABAA receptor function are 
involved in social isolation-induced decrease in the 
hypnotic activity of pentobarbital in mice. 
3 ) Influence of benzodiazepine receptor ligands on 
pentobarbital induced sleep in socially isolated 
mice. 
To clarify whether the GABAA/benzodiazepine 
receptor (BZR) system is involved in a decrease in 
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Fig. 3 Effects of pregnenolone sulfate (PS), 3α，21 
dihydroxy 5βpregnan 20 one on pentobarbital 
induced sleep in group housed and isolated mice. 
Animals were either isolated (closed circles) or 
group housed (open circles) for 7 weeks before the 
experiments. Pregnenolone sulfate was injected i.p. 
(A: 5 10 mg/kg) and i.c.v. (B : 12-24 nmol/mouse) 
60 and 30 min before pentobarbital injection, respec-
tively. C, D: THDOC was injectd i.p. (C; 5-12.5 mg/ 
kg) and i.c.v. (D; 14.9 37.4 nmol/mouse) 60 and 30 
min before pentobarbital injection, respectively. 
After injecting pentobarbital (50 mg/kg, i.p.), the 
sleeping time was measured. Each point represents 
th巴mean±S.E.M.of 8-10 mice.叫 ρ＜0.01 compared 
with group housed mice.非ρ＜0.05and ＃非ρ＜0.01 
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the hypnotic activity of pentobarbital (PB) by 
social isolation stress, we examined the effects of 
BZR ligands on the PB induced sleep in group 
housed (GM) and socially isolated mice (IM). 
Moreover, we tested whether social isolation stress 
changes the efficacy of GABA to stimulate 36Cl-
uptake into synaptoneurosomes prepared from 
mouse brain. Social isolation stress significantly 
decreased PB induced sleeping time in mice. The 
BZR agonist diazepam (0.1 0.8 mg/kg, i.p.) dose 
dependently prolonged PB sleep in both GM and IM, 
however, IM exhibited less sensitivity to diazepam 
than GM, in terms of PB sleep. In contrast, FG7142 
(5-10 mg/kg, i.p.), a BZR inverse agonist, shortened 
the sleep in GM but not in IM. Flumazenil (16.5 33 
nmol/mouse, i.c.v.), a selective BZR antagonist, not 
only antagonized the effects of diazepam and 
FG7142 on PB sleep in GM, but also reversed the 
shortened PB sleep in IM to the level of GM. 
Though, social isolation stress decreased the effect 
of GABA (0.1 3 μ M) on 36Cl uptake into 
synaptoneurosomes, it had no influence on PB-and 
diazepam induced enhancement of GABA 
stimulated 36Cl uptake. These results suggest that 
endogenous substance (s) resembling an inverse BZR 
agonist is partly involved in a decrease in PB sleep 
following social isolation stress. 
4 ) Flumazenil reverses the social isolation stress-
induced decrease in pentobarbital sleep : The 
possible involvement of endogenous benzodi-
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Fig. 4 Effect of social isolation stress on GABA induced 36Cl uptake into mouse 
synaptoneurosoms. Each point represents the mean value of 4 independent experi-
men ts. 
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Long-term social isolation stress has been shown 
to cause a decrease in pentobarbital (PB)-induced 
sleeping time in mice. In the present study, to clarify 
whether the GABAA/benzodiazepine (BZD) rece司
ptor system is involved in this decrease in the 
hypnotic activity of PB by social isolation stress, we 
examined the effects of BZD receptor ligands on the 
PB-induced sleep in group housed and socially iso-
lated mice. Moreover, we also tested whether social 
isolation stress affects the ability of GABA to 
stimulate 36CI-uptake or the modulatory effect of 
diazepam and PB on GABA-induced stimulation 
of 36CJ-uptake into synaptoneurosomes prepared 
from mouse brain. 
Male ddY mice (4-weeks old) were either housed 
in groups of 5-6 per cage or isolated for 5-6 weeks 
before starting the experments. PB Na (50 mg/kg) 
was injected i.p. and PB-induced sleep in group-
housed and isolated mice was measured as previous-
ly reported. Test drugs were injected i.p. or i.c.v. 60 
or 30 min before PB injection, respectively. 
Social isolation stress significantly decreased the 
PB-induced sleeping time in mice. The BZD rece-
ptor agonist diazepam (0.1 0.8 mg/kg, i.p.) dose 
dependently prolonged PB sleep in group-housed 
and isolated mice, but the effect was weaker in 
isolated mice. In contrast, FG7142 (5-10 mg/kg, i. 
p.), a BZD receptor inverse agonist, shortened the 
sleep in group -housed but not in isolated mice. 
Flumazenil (16.5 -33 nmol, i.c.v.), selective BZD 
receptor antagonist, caused PB sleep in isolated 
mice to return to the level of group-housed mice, at 
the dose that antagonized the effects of diazepam 
and FG7142 on PB sleep in group housed mice. 
However, this antagonist alone produced no effect 
on PB sleep in group-housed mice. Social isolation 
stress decreased the ability of GABA (0.1-3 μM) to 
stimulate 36Cl-uptake into synaptoneurosomes but 
this stress had no effect on PB-and diazepam一
induced enhacement of GABA stimulated 36Cl-
uptake. These results suggest that endogenous sub-
stance (s) with an inverse BZD receptor agonist-
like property and the changes in the ability of 
GABA to stimulate chloride ion channels are 
involved in the decrease in the hypnotic activity of 









































1 ) Effects of Oxotremorine and Pilocarpine on 
Striatal Acetylcholine Release as Studied by 
Brain Dialysis in Anesthetized Rats 
The effects of oxotremorine and pilocarpine on 
striatal acetylcholine (ACh) release were inves-
tigated using brain microdialysis techniques in 
urethan -anesthetized rats. Oxotremorine ( 0.1 and 
0.5 mg/kg, IV), a preferential M2 agonist, dose-
dependently decreased ACh release in the striatum. 
On the other hand, pilocarpine, at 5 mg/kg (IV), 
showed a tendency to decrease ACh release in the 
striatum but, at 7.5 and 10 mg/kg (IV), significantly 
enhanced release in a dose-dependent manner. The 
effect of oxotremorine was blocked by scopolamine 
(0.1 mg/kg, IV) but not by pirenzepine (10 mg/kg, 
IV), a selective M1 antagonist. Pilocarpine (10 mg/ 
kg, IV) enhancement of striatal ACh release was 
not affected by 10 mg/kg pirenzepine, but 5 mg/kg 
pilocarpine significantly ACh release in 
scopolamine (0.1 mg/kg) -pretreated rats without 
affecting the release by itself. These results suggest 
that oxotremorine induced decrease in striatal ACh 
release is due to stimulation of presynaptic M2 
autoreceptor, and that the increase of striatal ACh 
release by pilocarpine is mediated by mechanism (s) 
other than effects on muscarinic ACh receptors. 
2 ) Pilocarpine Induced Acetylcholine Release in 
the rat Striatum : an in vivo Dialysis Study 
This study was undertaken to investigate the 
mechanism of ACh release induced by pilocarpine in 
the striatum of rats under anesthesia using mi-
crodialysis method. Intravenous injection of pilocar-
pine, a muscarinic partial agonist, tended to 
decrease ACh release at 5 mg/kg, while it increased 
the release at doses more than 7.5 mg I kg. 
Scopolamine, a muscarinic (M) antagonist, signifi-
cantly increased the ACh release at doses of 0.1 and 
0.3 mg/kg, i.v. A Ml antagonist, pirenzepine (10 mg 
/kg, i.v.), significantly increased the ACh release. 
Pretreatment with scopolamine (0.1 mg/kg) syner-
gistically enhanced the ACh release induced by 
pilocarpine (10 mg/kg). Pretreatment with pirenze-
pine (10 mg/kg) also showed a tendency to enhance 
the pilocarpine effect. Oxotremorine, a M receptor 
agonist, decreased ACh release at doses more than 
0.1 mg I kg and the effect was blocked by 
scopolamine (0.1 mg/kg). but not by pirenzepine 
(10 mg/kg). Application of pilocarpine (0.1 to 10 
mM) to the striatum via a dialysis tube increased 
the ACh release in a concentration dependent man-
ner. The effect of pilocarpine was also enhanced by 
dopamine depletion with reserpine and α－methyl p 
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-tyrosine in the striatum. These results suggest that 
high dose of pilocarpine increases ACh release after 
blocking the M autoreceptors and that dopamine 
modulates ACh release mechanism mediated by M 
autoreceptor stimulation in the rat striatum. 
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1 ) Imipramine-induced increase in 5-HT2C rece・
ptor mRNA level in the rat brain 
Repeated oral administration of 20 mg/kg imi-
pramine elevated the level of 5 HT2C mRNA in the 
rat brain. Hybridization signals in nearly al regions 
stained by digoxigenin labeled antisense cRN A 
probe, such as the hippocampus, choroid plexus, 
habemilar nucleus, and dorsomedial hypothalamic 
nucleus, were more intense following imipramine 
treatment (Table I) These results suggest that long 
term treatment with imipramine stimulates 5 -





Table I Effects of repeated treatment with imipramine 
on 5-HT2C mRNA expression in rat brain 
Vehicle Imipramine 
Blank 100±1.2 100±2.2 
Choroid plexus of lateral 181.0±10.4 236.0±3.6** 
ventricle 
CA3 region of hippocampus 153.6±3.1 165.8±2.l* 
Medial habenular nucleus 146.8±4.3 163.8±4.5* 
Lateral habenular nucleus 133.2±1.4 153.3±3.1** 
Dorsomedial hypothalamic 124.4±2.6 146.2±5.0村
nucleus 
Imipramine (20 mg/kg) or V巴hide(water) was administered 
once a day for 4 days. The staining densities were quantified 
using an NIH Image scanner. Values represent the means± 
S.E.M. percent of the blank (the area not labeled by 5-HT2C 
probe) of four individual experiments ( 4 rats). Differences 
were analyzed for significance by Student’s t test.ヲ＜





































1 ) Effects of imipramine and Bu Zhong Yi Qi 
Tang （補中益気湯） on 5 HT2CR and a novel 
depression related gene (DRF 24) mRNA 
express10n. 
We previously reported that some antidepres” 
sants act as serotonin 2C subtype receptor (5 
HT2C) antagonists and Bu Zhong Ti Qi Tang has 
antidepressive effect. Here, we examined the influ-
ences of antidepressants on 5-HT2C mRNA and a 
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Imipramine was orally administered to male Wistar 
rats (Sw, 220-250 g) once daily for 4 days. The 5-
HT2C mRNA expression in the brain was detected 
by in situ hybridization methods using the digox-
igenin -labeled antisense cRN A probe coding the 
third intracellular loop. Imipramine treatment 
produced more intense hybridization signals in near-
ly al regions stained, such as the hippocampus, 
choroid plexus, habenular nucleus and dorsomedial 
hypothalamic nucleus, than the control in a dose (2 
20 mg/kg) and a time (1 14 days) dependent man-
ner. Mianserin (20 mg/kg) and desipramine (20 mg 
/kg) also extended the 5 HT2C mRN A expression 
but nomifensine (20 mg/kg) was ineffective. These 
findings corresponded with the antagonistic effects 
of antidepressants to 5 HT2C. Bu Zhong Yi Qi 
Tang treatment (5. 7 g I kg P・o.estimated as 
galenical weight, once daily for 4 days) also in-
creased the 5 HT2C mRNA level in brain. Since the 
5 -HT2C gene has been suggested to act as a 
protooncogene, we also searched for genes newly 
expressed after imipramine treatment by the differ-
ential display methods. We found a novel gene 
(DRF24) and read the sequence : DRF24 is 160 bp 
which may be a partial sequence. DRF24’s mRNA 
existed in the basolateral amygdaloid nucleus of the 
imipramine treated rat brain. We are now studying 
the whole sequence of the gene and i臼 functions.
文献
12) Tohda, M. and Watanabe, H. (1996) Imi-
pramine-induced increase in 5-HT2C receptor 






10) Tohda, M. and Watanabe, H.: Effect of imi-
pramine and Bu Zhong Yi Qi Tang （補中益気
湯） on 5-HT2CR and a novel depression related 
gene (DRF24) mRNA expression. The 4th 
Japan China Joint Meeting on Pharmacology, 
1996, 9, Fukuoka. 
11) Tohda, M., Nomura, Y. and Watanabe, H.: 
Effects of imipramine on 5-HT2C mRN A and a 
novel depression related gene (DRF24) expres-





1 ) Effects of Vietnamese Ginseng on opioid 
agonist and conditioned fear stress induced 
antinociception 
We investigated the effects of Vietnamese gin-
seng (VG) extract, VG saponin and the VG major 
saponin constituent majonoside R2 on opioid rece-
ptor agonist-induced antinociception using the tail-
pinch and hot plate tests in mice and on conditioned 
fear stress induced antinociception using the tail -
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Fig. 6 Effects of Vietnamese ginseng saponin (VG 
saponin) and majonoside-R2 on the morphine in-
duced antinociception in the tail-pinch (A) and hot 
-plate tests (B) in mice. After recording the basal 
nociceptive responses in each test, morphine (5 mg/ 
kg, s.c.) was administered. After morphine adminis-
tration, the latency of nociceptive response was 
measured every 30 min over a 120 min observation 
period. VG saponin and majonoside-R2 were ad 
ministered P・o.30 min before morphine. The num-
bers in parenthesis indicate the dose (mg/kg) . Each 
point represents the mean % MPE±S.E.M. (n=lO-
15) .ρ＜0.05，機ρ＜0.01 vs vehicle groups (Dunnett’s 
test). 
VG saponin (12.5-25 mg/kg, p.o.) and majonoside 
R2 (6.2 12.5 mg/kg, p.o.), as well as Panax ginseng 
extract, (PG extract, 50 100 mg/kg, p.o.), dese 
dependently attenuated the μ一opioidagonist mor-
phine induced antinociception in the tail pinch and 
hot plate tests (Fig. 6). Moreover, repeated admin-
istration of VG saponin and majonoside R2 suppres-
sed the development of morphine tolerance in the 
tail-pinch test. VG extract (100 200 mg/kg, p・o.)
also dose dependently blocked the antinociceptive 
effects of the selective x-opioid agonist U-50, 488H 
in the tail pinch and hot plate tests, while PG 
． ＊・
extract (100 -200 mg I kg, p・o.)dose -dependently 
attenuated the U-50,488H -induced antinociception 
in the hot plate test but not in the tail pinch test. 
VG saponin (6.2 25 mg/kg, p.o.) blocked the U-50, 
488H induced antinociception in the tail-pinch test 
but not in hot-plate test. Furthermore, VG saponin 
(25 mg/kg, i.p.) and majonoside-R2 (6.2 mg/kg, i. 
p.), as well as naloxone (2 mg/kg, i.p.), reversed the 
tail -flick latency increased by conditioned fear 
stress in rats. These results indicate that VG and its 
major saponin constituent, majonoside R2, attenu-
ate the antinociception caused by opioid agonists 












ス（2830 g）を用い， tailpinch (TP）及びhotplate 
(HP）試験により侵害受容反応を測定した。 Morphine
(MOR ; 5 mg/kg）は試験の30分前に，選択的xオ












はVGE(50 100 mg/kg), VGS (12.5-25 mg/kg）及び
MR2 (6.2 12.5 mg/kg）により用量依存的に抑制され
た。両試験における UHの抗侵害受容効果も VGE
(100 200 mg/kg）により抑制されたが， HPにおける
UHの作用はVGS(6.2-25 mg/kg）では抑制されなか
った。恐怖条件付けしたラットでは侵害受容反応闘値





3) Effects of Majonoside RZ on Pentobarbital 
Sleep and Gastric Lesion in Psychologically 
Stressed Mice 
The effects of Vietnamese ginseng (VG) and its 
major constituent majonoside-RZ on pentobarbital 
induced sleep and gastric lesion in psychologically 
stressed mice were examined. Psychological stress 
exposure for 30 min significantly decreased the 
duration of pentobarbital (50 mg/kg, IP) induced 
sleep in mice. VG extract (50 mg I kg, PO), VG 
saponin (25 mg/kg, PO), and majonoside RZ (3.1 
12.5 mg/kg, PO and IP) had no effect on pentobar-
bital sleep in unstressed control mice, but these 
drugs significantly recovered pentobarbital sleep 
decreased by psychological stress to the level of 
unstressed control animals (Table I) On the other 
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hand, Panax ginseng (PG) extract (50-100 mg/kg, 
PO) failed to affect pentobarbital sleep in psycho-
logically stressed mice. The effect of majonoside 
RZ on psychological stress-induced decrease in the 
hypnotic activity of pentobarbital was significantly 
blocked by flumazenil (1 mg/kg, IV), a selective 
benzodiazepine antagonist. Diazepam (0.1 mg/kg, 
IP) significantly prolonged pentobarbital sleep in 
unstressed and psychologically stressed groups, and 
the effect of diazepam was significantly attenuated 
by the same dose of flumazenil. Naloxone (0.5 5 mg 
/kg, IP), an opioid antagonist, had no effect on 
pentobarbital sleep in unstressed or psychologically 
stressed animals. Psychological stress exposure for 
16 h caused gastric lesion in mice. VG extract (25-
50 mg/kg, PO) and majonoside-R2 (6.2-12.5 mg/kg, 
PO), as well as diazepam and naloxone, produced 
the protective action on gastric lesion in psychologi-
cally stressed mice. These results suggest that VG 
and its major constituent majonoside R2 have the 
Table I Effects of VG extract, VG saponin, and its major constituent majonoside-R2 on 
psychological stress-induced decrease in the hypnotic activity of pentobarbital in mice 
Dase Sleeping (min) 
Drugs (mg/kg) Unstressed Stressed Interaction Between Stress and Drug 
Experiment I 
Vehicle 73.0士1.9 56.2士2.3*
VG extract 25 65.4±3.0 56.5±3.l F(3, 169) =5.696,p<O.Ol 
50 70.3±4.5 79.5±5.3** 
10 77.7土6.3 72.0土4.3
PG extract 50 76. 7±3.6 65.2±4.3 F(2, 136) =4.693，ρ＜0.05 
10 64.3±4.5 65.8±3.5 
Experiment I 
Vehicle 70.2士1.6 56.9±1.9* 
VG saponin 12.5 68.9±2.6 65.0±2.8 F (2, 118）二4.064，ρ＜0.05
25 75.5±4.0 71.3土4.7叫
Majonoside RZ 6.2 73.4±2.0 80.0±6.3叫 F(Z, 118）ニ4.105，戸＜0.05
12.5 76.4±4.0 69.9土4.0§
Experiment II 
Vehicle 73.1±2.9 58.3±2.Zt 
Majonoside RZ 3.1 71.6±3. 7 80. 7±4.2料 F (3, 101) = 5.523，戸＜0.01
6.2 66.9土2.8 72. 2±1. 5§
12.5 74.5士4.3 74.6±4.1§ 
Mice were divided into two groups and only the one group was exposed to psychological stres for 30 
min. Test drugs were administered PO 1 h before stres exposure except for Experiment II. In Experi-
ment II. majonoside RZ was injected IP 30 min before stres exposure. Each datum represents the mean 
±SEM of 12 15 mice.》＜0.01and 村 ρ＜0.05compared with respectivd unstressed group.か＜0.01and§ 
ρ＜0.05 compared with respectivd vehicle treatment (Tukey’s test). 
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protective effects on the psychological stress-in-
duced pathophysiological changes and that benzodi-
azepine receptors are partly implicated in the 
effects of majonoside-R2. 
4 ) The Possible Involvement of GABAA Systems 
in the Antinarcotic Effect of Maj onoside-R2, a 
Major Constituent of Vietnamese Ginseng, in 
Mice 
The effect of majonoside-R2 on morphine-and U 
50, 488H induced antinociception was examined by 
the tail-pinch test in mice and compared with that 
of diazepam. Majonoside R2 and diazepam inhibited 
the morphine and U 50,488H -induced antinocicep-
tion, and the actions were antagonized by the ben-
zodiazepine receptor antagonist flumazenil and the 
GABA-gated Cl channel blocker picrotoxin. Diaze-
pam but not majonoside R2 exhibited a protective 
activity against convulsion caused by the GABAA 
antagonists bicuculline and picrotoxin. These 
results indicate that GABAA ststems are involved in 
the effect of majonoside R2 on the opioid-induced 
antinociception and suggest that the mechanisms of 
action of majonoside R2 may differ from those of 
diazepam. 
5 ) Effect of Vietnamese ginseng Extract and its 
Major Constituent, Majonoside-R2, on Emo-
tional Stress in Mice 
Vietnamese ginseng (VG) as well as Panax gin-
seng (PG) has been used as a tonic and/or panacea 
in Vietnam. VG contains the same saponins as PG, 
but the ocotillol-type saponin such as majonoside-
R2 exists only in VG. Although the effect of PG on 
the central nervous system has been extensively 
investigated, few reports are available on pharam-
cological actions of VG. Thus, the effects of VG and 
its major constituent majonoside-R2 on emotional 
stress responses were examined in mice. 
Emotional stress exposure for 30 min significant-
ly decreased the duration of pentobarbital (50 mg/ 
kg, i.p.) induced sleep. VG extract (50 mg/kg, p・o.),
VG saponin (25 mg/kg, p.o.) and majonoside R2 
(3.1 12.5 mg I kg, p・o.and i.p.) had no effect on 
pentobarbital sleep in unstressed control mice, while 
these drugs significantly recovered pentobarbital 
sleep shortened by emotional stress to the level of 
control animals. On the other hand, PG extract (50 
-100 mg I kg, p.o.) failed to affect pentobarbital 
sleep in stressed mice. The effect of majonoside R2 
on stress-induced decrease in the hypnotic activity 
of pentobarbital was significantly blocked by flum-
azenil (1 mg/kg, i.v.), a selective benzodiazepine 
antagonist. Diazepam (0.1 mg/kg, i.p.) significantly 
prolonged pentobarbital sleep in unstressed and 
stressed groups, and the effect of diazepam was 
significantly attenuated by the same dose of flum-
azenil. N aloxone (0.5 5 mg I kg, i.p.), an opioid 
antagonist, had no effect on pentobarbital sleep in 
both unstressed and stressed animals. Emotional 
stress exposure for 16 h caused gastric lesion in 
mice. VG extract (25 50 mg/kg, p.o.) and ma-
jonoside R2 (6.2-12.5 mg/kg, p・o.),as well as diaze-
pam and naloxone, produced the protective action 
on gastric lesion in stressed mice. 
These results suggest that VG and its major 
constituent majonoside R2 have the protective 
effect on emotional stress -induced patho-
physiological changes and that benzodiazepine rece-
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Fig. 7 Effect of naloxone on the mitragynine-induced antinociception in the tail-pinch and 
hot plate tests : 
Antinociceptive actions of i.p. and i.c.v. administered mitragynine (MG) in the tail pinch 
(A) and hot plate (B) tests in mice. After measuring the basal nociceptive response, 
mitragynine was administered i.p. (3-30 mg/kg; Al and Bl) or i.c.v. (1 10 μg/mouse; AZ 
and BZ). After 15 min, the latency of the nociceptive response was measured every 15 min 
over a 75 min period. Each point represents the mean± S.E.M. of 10 mice.キP<0.05and 






った。 4）両試験法における mitragynine(30 mg/kg, 
i.p.）の抗侵害受容効果は naloxoneをs.c.投与（2mg
/kg）または i.c.v.投与（3～10μg）することにより用







2 ) Antinociceptive Action of mitragynine in mice : 
Evidence for the involvement of Supraspinal 
Opioid Receptors 
Mitragynine is a major alkaloidal constituent 
extracted from the young leaves of Mitragyna 
speciosa Korth. (Rubiaceae). We investigated an 
antinociceptive activity of intraperitoneal (i.p.) and 
intracerebroventricular (i.c.v.) injection of this 
alkaloid by the tail pinch and hot-plate tests in 
mice, and evaluated the mechanisms of the action 
using naloxone, an opioid receptor antagonist. 
Mitragynine (5.0 -30 mg I kg, i.p. and 1.0 -10 μg I 
mouse, i.c.v.) exerted a dose dependent antinocice-
ptive activity which was maximal at 15 45 min 
after injection in the tail pinch and hot plate tests, 
but it did not ind1Jεe a morphine like behavioral 
change (Fig. 7). The antinociceptive actions of i.p. 
mitragynine were completely abolished by both s.c. 
(2 mg/kg) and i.c.v (10 μg/mouse) naloxone. The 
action of i.c.v. mitragynine (10 μg/mouse) was also 
antagonized by i.c.v. naloxone (10 μg /mouse). 
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These results indicate出atmitragynine itself can 
induce antinociception by acting in the brain, and 
that the supraspinal opioid systems are at least 
partly involved in the antinociceptive action of 
mitragynine in mice. 
3 ) Suppressive effect of mitragynine on 5-methox・
y -N ,N-dimethyltryptamine -induced head 
twitch responses in mice. 
The leaves of Mitn処oma ゆeciosa Korth. 
（’kratom’） are known to produc怠 anarcotic-like 
action when smoked, chewed or drunk as an infu-
sion. We investigated the effects of mitragynine 
(MG), a major alkaloidal constituent of this plant, 
on 5-HT2 receptor-mediated head twitch response 
in mice. MG (5-30 mg/kg, i.p.), as well as the selec-
tive 5-HT2 receptor antagonist ritanserin, inhibited 
5-methoxy-N ,N-dimethyltryptamine (5MeODMT ; 
16 mg/kg, i.p.)-induced head twitch response in a 
dose-dependent manner but it did not affect head-
weaving response caused by 5MeODMT or sponta-
neous motor activity. Pretreatment with reserpine 
(5mg/kg), p一chlorophenylalanine(300 mg/kg×3 
times) or 6-hydroxydopamine (6-0HDA, 50 μg/ 
mou記）+nomifensine (5 mg/kg) did not change the 
suppressing effect of MG (20 mg/kg, i.p.) on head-
twitch response caused by 5MeODMT. The α2-
adrenoceptor antagonists yohimbine (0.5 mg/kg, i. 
p.) and idazoxan (0.2 mg/kg, i心） attenuated the 
suppressing effect of MG but the antagonistic effect 
of idazoxan on MG suppression of head twitch 
response did not change following lesion of central 
noradrenergic systems. These results suggest that 
stimulation ofα2-adrenoceptor and/or blocking of 
5-HT2-receptor is involved in suppression of 5-
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5 ) Central antinociceptive effects of mitragynine 
in mice: contribution of descending noradrener-
gic and serotonergic systems 
Mitragynine is a major alkaloidal constituent of 
young leaves of Mitragyna sρeciosa Korth, that is 
known to exhibit narcotic like activity. In this 
study, we investigated the roles of central 
monoaminergic systems in the antinociceptive 
action of mitragynine by means of the tail-pinch 
and hot-plate tests in mice. Mitragynine (1.0-10 μg) 
injected i.c.v. exerted a dose-dependent antinocice-
ptive activity in both tests. The activity of 
mitragynine (10 μg, i.c.v.) in the tail-pinch test was 
antagonized by reserpine, 6-hydroxydopamine plus 
nomifensine, and ρ一chlorophenylalaninetreatment, 
whereas the antinociceptive activity of morphine (3 
μg) given i.c.v. in出istest was attenuated by 6-
hydroxydopamine plus nomifensine but not by ρ－ 
chlorophenylalanine treatment (Fig. 8) Moreover, 
the activity of i.c.v. mitragynine was also antagon-
ized by出e尚一adrenoceptorantagonist, idazoxan 
(10 μg), and cyproheptadine (1 μg) administered 
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Fig. 8 Effects of reserpine，ρ－chlorophenylalanine 
and 6 hydroxydopamine treatment on the mir-
agynine induced antinociception in the tail pinch 
and hot-plate tests Animals were pretreated with 
reserpine，ρchlorophenylalanine （ρ－CPA) or 6-
hydroxydopmine (6 OHDA) as described in the 
text. Fifteen minutes after i.c.v injection of 
mitragynine (MG, 10 μg), the nociceptive latency in 
the tail-pinch (A) and hot plate tests (B) was 
measured. Each column represents th巴meanlatency 
±S.E.M. (n=7-9). *P<0.05, **P<0.01 compared 
with the respective vehicle control.再非p< 0.01 
compared with the groug treated with mitragynine 
alone. 
intrathecally (i.t.) On the other hand, the 
antinociceptive action of i.c.v. mitragynine (10 μg) 
in the hot plate test was abolished by reserpine and 
6-hydroxydopamine plus nomifensine, but not by p 
一chlorophenylalaninetreatment (Fig. 8) This action 
was also antagonized by i.t. injection of idazoxan 
(10 μg). These results suggest that both descending 
noradrenergic and serotonergic systems are 
involved in the antinociceptive activity of su-
praspinally administered mitragynine on the 
mechanical noxious stimulation, while the descend-
ing noradrenergic ・system predominantly contrib-
utes to the effect of supraspinal mitragynine on the 
thermal noxious stimulation. The mechanisms 
underlying the suppressive action of mitragynine on 
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the nociceptive response may differ from those of 
morphine in mice. 
6) The involvement of delta-opioid receptors in 
the antinocicepive action of mitragynine : in 
vivo and in vitro studies 
Mitragynine is a major alkaloidal constituent 
extracted from the young leaves of Mitragyna 
sjJeciosa Korth. that is known to exhibit a narcotic-
like activity. We investigated the role of delta -
opioid systems in the antinociceptive activity of 
intrathecally (i.t.) and intraventricularly (i.c.v.) 
administered mitragynine by the tail-pinch test in 
mice using a non-selective opioid receptor antago-
nist naloxone and a delta opioid receptor antagonist 
naltrindole. We also examined the effect of 
mitragynine on cyclic AMP (cAMP) formation in 
cultured NG108 15 cells which are known to 
express delta -opioid receptors coupled with Gi 
proteins. The nociceptive response in the tail pinch 
test was measured according to Haffner’s method. 
Mice were pretested by pinching their tails with 
hemostatic forceps and only the mice that showed 
nociceptive responses such as biting the forceps 
within 2 sec were used for the experiments. A cut-
off time of 6 sec was selected. Mitragynine was 
adminisdtered 15 min before the start of experi-
ments. When administered i.t. or i.c.v., mitragynine 
(1.0-10 μg) exhibited a dose-dependent antinocice-
ptive activity in the tail-pinch test. The effects of i.
t. and i.c.v. mitragynine were antagonized by nalox-
one (1 μg, i.t. or 3 μg, i.c.v.). The antinociceptive 
action of mitragynine (10 μg, i.t. or i.c.v.) was also 
blocked by co-administration of naltrindole (5 ng, i. 
t. or i.c.v.) In the in vitro study, the NG108 15 cells 
were incubated with 10 μM forskolin plus various 
concentration of test drugs for 10 min and the 
cAMP levels were measured by radioimmunoassay. 
Mitragynine (0.1-30 μM), as well as morphine (0.1 
100 μM), attenuated forskolin (10 μM)-induced 
cAMP formation in a concentration dependent 
manner. The inhibitory effect of mitragynine on the 
cAMP formation was significantly antagonized by 
naloxone. These results suggest that direct stimula-
tion of the spinal and supraspinal delta opioid rece-
ptors by mitragynine is at least partly involved in 




1 ) N europharmacological Actions of Pluchea in・
dica LESS Root Extract in Socially Isolated 
Mice 
The effects of Pluchea indica LESS root extract 
(Pl-E) on locomotor activity and pentobarbital-
induced sleep, social isolation-induced aggressive 
behavior, motor coordination in the rotarod test, 
pentylenetetrazole-induced convulsion and nocice-
ptive responses in the tail-pinch test were examined 
in mice. Socially isolated mice showed higher 
locomotor activity and shorter duration of 
pentobarbital sleep than group housed mice. PI-E 
(50 -100 mg I kg，ρ.o.) significantly decreased 
locomotor activity and prolonged pentobarbital 
sleep in a dose-dependent manner in isolated mice 
but not in group housed mice. At a large dose ( 400 
mg/kg，ρ.o.), PI-E not only decreased locomotor 
activity but also prolonged pentobarbital sleep in 
group housed mice. The reference drug diazepam, 
at 0.5 mg/kg, also suppressed the locomotor activity 
in isolated mice but not in group housed mice. 
Moreover, diazepam, at 0.1 and 0.5 mg/kg, signifi-
cantly prolonged pentobarbital sleep in both iso-
lated mice and group housed mice. The effects of PI 
-E and diazepam on pentobarbital sleep in isolated 
mice were significantly attenuated by flumazenil (1 
mg/kg, i.v.). Pl-E (50-100 mg/kg), as well as diaze-
pam (0.5-5 mg/kg，ρ.o.), dese-dependently suppres-
sed social isolation -induced aggressive behavior, 
but it had no effect on pentyleneterazole-induced 
convulsion, motor coordination in the rotarod test, 
or nociceptive response in the tail pinch test in 
group-housed mice. These results suggest that PI-E 
attenuates pathophysiological changes caused by 
social isolation stress in mice, and that the GABA 
ergic system is partly involved in the action of PI 
E on a social isolation -induced decrease in 
pentobarbital sleep. 
2 ) Behavioral Studies on Alkaloids Extracted 
from the Leaves of Hunteria zeylanica 
The effects of a crude methanol extract, butanol 
and chloroform-fractions, and a pure compound, 
corymine, extracted from the leaves of H. zeylanica 
on locomotor activity and rearing, pentobarbital-
induced sleep, and drug-induced convulsions were 
studied in mice. The methanol extract dose-depen-
dently decreased rearing without a significant effect 
on locomotor activity at doses of 15, 60 and 120 mg 
/kg. It did not significantly prolong the sleeping 
time but potentiated the convulsions induced by 
strychnine, but not that by either picrotoxin or 
pentylenetetrazole, at a dose of 120 mg/kg. The 
butanol fraction significantly prolonged sleeping 
time at a dose of 125 mg/kg but did not affect either 
of the convulsive drugs. The chloroform fraction 
prolonged sleeping time at doses of 62.5 and 125 mg 
I kg and potentiated the convulsions induced by 
either strychnine or picrotoxin, but not that by 
pentylenetetrazole, at doses of 15, 30, 60 and 120 mg 
/kg. Corymine did not significantly prolong sleeping 
time, but potentiated the convulsions induced by 
either strychnine or picrotoxin, not by 
pentylenetetrazole, at doses of 2, 8 and 15 mg/kg. 
These results suggest that crude alkaloidal extracts 
of H. zeylanica leaves produce biphasic effects on 
the central nervous system (CNS), depression and 
stimulation, while the pure compound, corymine, 
has a unique central stimulatory effect in mice. 
3 ) Hypoglycemic Effect of Water Extract of the 
Root of Pαηdanus odorus RIDL. 
Hypoglycemic effect of water extract of the root 
of Pandanus odorus RIDL. (Thai name: Toei hom, 
Pandanaceae) was examined in normal and strept-
ozotocin diabetic rats. In the hypoglycemic test 
without glucose load, an administration of the 
extract at doses of 0.125 0.5 g/kgρ.o. did not affect 
significantly the plasma glucose level in normal 
rats, whereas the extract significantly lowered the 
plasma glucose level at a dose of 0.5 g/kgρ.o. in 
diabetic rats. In oral glucose tolerance test, an 
administration of the extract at a dose of 0.5 g/kg 
ρ.o. significantly lowered the plasma glucose level 
in normal rats. The extract at doses of 0.5 and 1.0 g 
/kg ρ.o. also significantly lowered the plasma glu-
cose level in diabetic rats. A reference drug, gliben-
clamide at a dose of 5 mg/kgρ.o. showed a signifi-
cant hypoglycemic effect in both normal and diabet-
ic rats. 
Repeated administration of the extract at doses 
of 0.25 and 0.5 g/kgρ.o. for 7 d produced a signifi-
cant hypoglycemic effect in diabetic rats. Gliben-
clamide (5 mg/kgρ.o.) also caused a significant 
hypoglycemia in the diabetic rats. 
LD50 (95 % confidence limit) after intraper-
itoneal injection was 1.87 (1.26-2.76) g/kg in male 
and female rats and 1.62 (1.18-2.24) g/kg in male 
and female mice, respectively. The LD50 after oral 
administration was over 8 g/kg in both sexes of rat 
and mice. 
4 . Harmala alkaloidのセロトニンシンドロームお
よび体温調節におよぼす作用
Facilitatory and Inhibitory Effects of Harmaline 
on the Tryptophan-lnduced 5-Hydroxytryptamine 
Syndrome and Body Temperature Changes in Par-
gyline Pretreated Rats 
The effects of harmaline on tryptophan induced 
5 hydroxytryptamine (5 HT) syndrome and body 
temperature changes in pargyline pretreated rats 
were investigated. When administered i.p. 60 min 
after pargyline treatment (50 mg/kg, i.p.), trypto-
phan, at 100 mg/kg but not 10 mg/kg, induced the 5 
-HT syndrome. Tryptophan at 100 mg I kg also 
produced hypothermia followed by hyperthermia in 
pargyline pretreated rats. Administration of har-
maline (10 mg/kg, i.p.) 30 min after pargyline not 
only potentiated the 100 mg/kg tryptophan-induced 
5 HT syndrome and body temperature changes, but 
also produced the syndrome following administra-
tion .of 10 mg/kg tryptophan in pargyline-pretreat-
ed rats. In contrast, when administered 30 min 
before pargyline, 10 mg/kg harmaline completely 
suppressed the syndrome and body temperature 
changes caused by 100 mg/kg tryptophan. Trypto-
phan (100 mgkg, i.p.) administration significantly 
increased 5 HT levels and decreased 5 hydroxyin-
dole acetic acid levels and 5-HT turnover in the 
brain of pargyline -pretreated rats. Harmaline 
administration 30 min after pargyline did not signif 
icantly affect the tryptophan-induced changes in 5-
HT levels and 5 HT turnover, whereas when ad-
ministered 30 min before pargyline, harmaline sig-
nificantly blocked the effect of tryptophan. These 
results suggest that mechanisms underlying the 
inhibitory action of harmaline on the tryptophan-
induced 5 HT syndrome and body temperature 
changes in pargyline-pretreated rats differ from 
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those by which harmaline potentiates the effects of 
tryptophan. 
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